MgZn-based alloys ZE10 and ZEK100 have been extruded at dierent speeds varying from 1 m/min to 20 m/min. Specimens taken in the extrusion direction were uniaxially loaded in tension and compression at room temperature. The results are discussed using concurrent acoustic emission monitoring during mechanical testing and the acoustic emission signal analysis that correlates the microstructure and the stressstrain curves to the possible deformation mechanisms. In all tests, the acoustic emission response exhibited a large acoustic emission peak at the beginning of plastic deformation. A small local maximum on the onset of the acoustic emission activity was frequently observed, i.e. at very low stresses. For the alloys with bimodal grain structure tested in compression, an additional acoustic emission peak appeared at larger strains. This peculiar behavior can be explained by interplay of (1012)-twinning and dislocation slip in samples with various grain size distributions.
Introduction
Extrusion is an established production method which oers the possibility to produce competitive wrought Mg (semi-)products for many weight-sensitive applications.
Especially the indirect extrusion process is used due to the absence of friction between the billet surface and the container, which results in a more uniform metal ow, less power requirement, better section uniformity along the length and leads to an improvement of the surface quality in comparison to the direct extrusion process [13] .
Extruded Mg alloys typically exhibit textures with a preferential orientation of the basal planes parallel to the extrusion direction. Thus, deformation twinning is favored if a compressive stress is applied along the extrusion direction [4] . Therefore, Mg alloys show anisotropic and asymmetric properties at the yield point in tension and compression [5] .
The extrusion parameters, e.g. the extrusion speed, can signicantly inuence the development of microstructure (i.e. the grain size and grain size distribution) and, consequently, inuence the mechanical properties of the resulting prole [6, 7] .
The acoustic emission (AE) technique was used as an in situ method for sensitive detection of the transient * corresponding author; e-mail: dobronp@karlov.mff.cuni.cz elastic waves generated within the material during deformation due to sudden localized structure changes such as dislocation motion and twinning. AE parameters can be used to analyze collective dynamic processes that play a role during the plastic deformation of Mg alloys [8] .
In this study, the relation between microstructure and resulting deformation mechanisms during mechanical testing of indirectly extruded ZE10 and ZEK100 magnesium alloys was investigated. Extrusion speeds varying from 1 m/min to 20 m/min were used to prepare Mg alloys with dierent grain sizes. Microstructure and texture analysis was applied to characterize the grain size distribution of the studied alloys. The AE measurements were used in order to determine the onset of various deformation mechanisms and relate them to changes in the microstructure.
Experimental procedure
In the present study, ZE10 (Mg + 1.3 wt% Zn + 0.1 wt% Ce) and its modication with zirconium ZEK 100 (Mg + 1.3 wt% Zn + 0.2 wt% Ce + 0.5 wt% Zr) magnesium alloy cast billets with average grain size of 449 ± 26 µm (ZE10) and 135 ± 23 µm (ZEK100) were indirectly extruded at three dierent speeds (1 m/min, Tensile (diameter 6 mm, gauge length 36 mm) and compression (diameter 11 mm, gauge length 16.5 mm) specimens were machined from the round bar parallel to the extrusion direction. Deformation tests were performed with a universal testing machine Zwick
• 4 Z50 at room temperature and a constant strain rate of 10
The computer-controlled DAKEL-XEDO-3 system was used to monitor AE on the basis of a threshold level detection, which yields a comprehensive set of AE parameters involving count rate N C (count number per second [9] ) at dened threshold level. More details on the setup are reported in [10] .
A Panalytical X-ray diractometer setup using Cu K α radiation was employed to measure pole gures on polished samples in reection geometry to a sample tilt of
70
• . The (0002), (1010), (1011), (1120), and (1013) pole gures were measured and used to calculate the complete orientation distribution which allows for the recalculation of full pole gures.
Experimental results
Micrographs of extruded alloys are presented in Fig Table. A strong tensioncompression asymmetry in the yield strength (YS) and a small yield point (YP) in compression test were found. The concurrent AE count rate is measured per time unit and related to the corresponding strain via the constant strain rate.
In the tensile test (Fig. 4) , the AE activity increases with increasing extrusion speed and it is much higher in ZE10 than in ZEK100. Furthermore, the AE count rate exhibits a peak at the onset of plastic deformation in all samples and the subsequent decrease in the AE activity is more pronounced in ZEK100 than in ZE10.
In the compression test (Fig. 5) , an AE peak at the macroscopic yield point with following decrease of the AE activity was also observed. However, this peak is more pronounced if compared to the one in the tensile test.
The AE count rate, observed in both alloys extruded at 1 m/min, shows a second strong peak occurring after the YP. The grain size eect on the AE activity, where the AE count rate decreases with decreasing average grain size, can be explained in a similar way as grain boundaries are also obstacles for dislocation motion. Therefore, in ne grained ZEK100, compared to ZE10, lower AE activity was observed. Obviously, the dierences in the grain structure are consistent with the AE activity whereas the changes in the texture do not seem to inuence the main deformation mechanisms.
In the compression test, twinning activation as an excellent source of the AE [16] is responsible for a strong AE activity. Two AE peaks observed in both alloys extruded 
Conclusions
The extrusion speed variation leads to considerable changes in the microstructure of both ZE10 and ZEK100
alloys. With increasing extrusion speeds the microstructure is almost recrystallized and becomes more homogeneous without any signicant changes in the texture.
In the ZEK100 alloy, the presence of Zr contributes to the stabilization of the alloy microstructure, which could be of application interests. The AE measurements show the onset of the activation of deformation mechanisms in both tension and compression mode and underline twinning activation dependence on the grain size and texture.
